Figure S1. Single-particle labeling of IgM BCRs on the B cell surface Validation of single particle labeling was conducted as previously described 8, 41 . Briefly, ex vivo splenic B cells were labelled on ice with limiting dilution (1 ng/mL) of anti-IgM Fab-Cy3 and then allowed to settle onto anti-MHCII-coated coverslips for 5 min at 4 o C. The cells were then fixed with 4% paraformaldehyde plus 0.2% gluteraldehyde for 90 min at 4 o C to immobilize the BCRs. Samples were imaged by TIRF microscopy at 33 Hz for 10 s with laser settings that allowed photobleaching to be observed. A still image from a representative video is shown in the A. The white dashed line indicates the cell boundary. Scale bar = 5 µm. (B) Fluorescence intensities in the indicated regions were compared to that measured for monodispersed soluble anti-IgM Fab-Cy3 imaged using the same settings. Single-particle labelling is indicated by a single quantized fluorescence decrease (e.g. region #1, green trace) of similar magnitude to that of the monodispersed anti-IgM Fab-Cy3 (red trace). The black trace represents the background fluorescence intensity, monitored over time, in a region devoid of cells (indicated on the image). Although the majority of spots contained a single Cy3-labelled Fab, some contained two, e.g. region #2 (blue trace). (C) This photobleaching analysis was performed on >230 random particles and the percentage of particles that had single-step and two-step photobleaching is indicated. Approximately 95% of the spots exhibited single-step photobleaching. The total number of tracks obtained in each experiment is shown along with the number of tracks removed after applying their respective immobility thresholds and the percentage of tracks removed. For Fab-Cy3 probes less than 1% of tracks were removed. For the less mobile Qdots, the percent of tracks that were removed by applying the immobility threshold never exceeded 2.3%. After removing applying the immobility threshold to remove stuck particles, the two-state HMM algorithm was used to subdivide trajectories into slow-diffusing (red) and fastdiffusing (blue) segments with dynamic transitions. Representative static trajectories of IgG-BCRs that were segmented into inferred slow and fast states. Scale bar = 5 µm. (B) Each barcode shows the time course for transitions between fast (blue) and slow (red) states. Shown are 3 examples of trajectories in which the receptor rapidly switches between slow and fast states (these were obtained using anti-IgG Fab-Cy3 labelling) with a high transition rate and 3 trajectories in which the receptor exhibits primarily slow diffusion, with a low transition rate (these were obtained using anti-IgG Fab-biotin-Qdot labelling) (C) All tracks for a given condition were combined and the percent of time that receptors exhibited slow (red) versus fast (blue) diffusion was determined. Data are shown for 3 independent experiments. (D-E) The HMM algorithm was then used to calculate the diffusion coefficients for the slow and fast states (D), as well as the transition rates (Kslowàfast, Kfastàslow) (E) between the two states. In panel F, the trajectories were analyzed using the FPT algorithm and confinement radius histograms are shown for long tracks (300 frames). µm 2 /s. In (A) the particles were assumed to have been detected continuously in all 1000 frames of a 1 second-long video with a frame rate of 1000 Hz. In (B) the particles were assumed to have been detected continuously in all 330 frames of a 10 second-long video with a frame rate of 33 Hz (similar to our experimental data). FPT analyses were performed, and the variance was calculated for 10 trajectories for each defined confinement radius. Graphs are shown for short tracks (middle panels) and long tracks (right panels). Tables   Supplemental Table 1 (Refers to Fig. 1 and S3 
